To examine how thinness is associated with indicators of socio-economic disadvantage, health-related behaviours, and health indicators including mortality. DESIGN: Independent risk factor surveys carried out in four geographic areas in Finland in 1982Finland in , 1987Finland in , 1992Finland in , and 1997, with mortality follow-up to the end of the year 2001. SUBJECTS: A total of 13 389 men and 14 770 women aged 25-64 y at baseline, and 2077 deaths during the follow-up when subjects who have died during the first 5 y were excluded. METHODS: A self-administrative questionnaire data on socio-economic status, health behaviour, and perceived health, together with measured height, weight, and metabolic indicators using standardised protocol. Mortality data by Statistics Finland were linked to the baseline surveys. RESULTS: Thin men (BMIr20 kg/m 2 ) were the socio-economically disadvantaged group engaged in adverse health behaviours. They also reported poorer perceived health despite having better metabolic indicators. Thin women reported more adverse behaviours than other women and had better metabolic profile than their obese counterparts. Thin subjects had higher mortality, but results become nonsignificant among men when first 5 y of follow-up were excluded, and nonsignificant among women when health behaviours were adjusted for. CONCLUSION: Thinness is associated with good metabolic profile but increased mortality, explained partly by underlying diseases or adverse behaviours. Thinness in men is associated with socio-economic disadvantage.
Introduction
Studies on weight-related problems in affluent societies have usually focused on studying overweight and obesity. The other end of the weight spectrum, thinness or underweight, is rarely paid any attention. Previous studies have shown that weight-related mortality follows J-shape, showing increased mortality among underweight men. 1, 2 Part of the excess mortality might be explained by higher prevalence of smoking, other adverse health habits, or underlying diseases at baseline. Indeed, health benefits of thinness seem to be limited to fit men only 3 and increased mortality among thin men has been explained by their lower fat-free mass, 2 perhaps indicating either underlying disease or lack of physical activity. Nevertheless, a recent study found increased mortality in an unusually slim, predominantly female cohort although they seemed to have a healthier lifestyle including better diet, less smoking, and more frequent exercise than their heavier counterparts. 4 Unfortunately, health behaviours among thin people are seldom reported. In addition, social patterning of underweight is poorly understood. Poor socio-economic conditions are known to increase the mortality and morbidity. 5 Previous studies have usually shown an inverse relationship between weight and socio-economic status among women in affluent societies, whereas the pattern for men is inconsistent. 6, 7 Although some studies reveal that thinness in men may be associated with socio-economic disadvantage such as unemployment, 8, 9 low income, and living without a spouse, 8, 10 we lack studies that have combined socio-economic data to information about health indicators and health-related behaviours. In addition, only few studies 11 have focused on thin women. We aim to examine how thinness is associated with indicators of socio-economic disadvantage, health-related behaviours, and health indicators among men and women in Finland. In addition, we studied whether thinness is associated with increased mortality in our data, and whether socio-economic indicators, health behaviour, and metabolic indicators contribute to this association.
Materials and methods
The independent risk factor surveys were carried out in four geographic areas in Finland in 1982 Finland in , 1987 Finland in , 1992 , and 1997, including men and women aged 25-64 y. 12 All surveys were conducted in the Eastern (North Karelia and Kuopio provinces) and Western (South-Western Finland) parts of Finland. Additionally, a sample was collected in 1992 and 1997 in Helsinki metropolitan area in Southern Finland, and in 1997 in Oulu province, which represents a Northern part of Finland. For each survey, an independent random sample was drawn from the Finnish population register, stratified so that at least 250 subjects of each sex and 10-y group were chosen in each area. Persons who had taken part in more than one survey have been included only into the first sample and excluded from the others. The WHO MONICA (Monitoring trends and determinants of cardiovascular diseases) protocol 13 was used in the data collection, and the study was conducted by using the ethical rules of the National Public Health Institute of Finland. The overall response rate was 75% among men and 82% among women. A selfadministrative questionnaire was sent to the participants in advance, including questions about socio-economic status, health behaviour, and perceived health. Specially trained nurses measured the blood pressure, height, and weight, and took a venous blood specimen after at least 4 h of fasting. Socio-economic disadvantage was defined using questionnaire data on employment status, educational attainment, household income, and marital status. Respondents who were out of paid job but who were available for work and were looking for a job were classified as unemployed. Respondents who reported having only compulsory basic education (max. 9 y) were classified as having only basic education. Household income is self-reported and it was asked by the questionnaire, classified into nine categories based on income distribution in each study year. In this study, we used the lowest income class as an indicator of low household income (the limits of this class in each survey have been given in Table 2 ). Respondents were classified as living without a spouse if they reported that they were currently not married or were not living with a partner. Unemployment, 14 low education, 15 low incomes, 16 and living without a spouse especially among men 17 have been found to be associated with higher morbidity and mortality in Finland and other countries in previous social epidemiological literature. Adverse health behaviours were assessed using questionnaire data on physical activity, smoking, and alcohol intake during a previous week. Having leisure time physical activity less than once per week or being a daily smoker were regarded as adverse health behaviour. Since small frequent alcohol intake can be regarded as healthy but binge drinking or high alcohol intake are detrimental for health, the alcohol intake was evaluated using two questions: whether the respondent had consumed any alcohol during the previous week, and the amount used for those who had consumed alcohol.
Perceived health was asked by a question: 'How would do you describe your current health; is it: (1) very good, (2) fairly good, (3) average, (4) fairly bad, or (5) very bad?' Those responding (4) or (5) were regarded as having poor perceived health. The question about perceived health has been widely used in social epidemiology, 18 and it has found to predict mortality in this data.
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Height and weight were measured without shoes and in light clothing. Blood pressures were measured twice and the means of the measures were used in this study. Total cholesterol and high-density lipoprotein (HDL) cholesterol were determined from fresh serum samples by using the enzymatic method (CHOD-PAP and CPO-PAP, Boehringer MANNHEIM, Mannheim, Germany) in the central laboratory at the Finnish National Public Health Institute. The mortality data by Statistics Finland were linked to the baseline surveys by using personal identification numbers assigned for every citizen in Finland. Those who had died within 5 y after the baseline examination (435 men and 176 women) were removed from the data for baseline analyses. The final sample comprised 13 389 men and 14 770 women.
Baseline analyses were done by computing means with 95% confidence interval for socio-economic and health variables in thin (BMIr20 kg/m ) categories 20 by adjusting for age, study year, and study centre by using general linear modelling. We continued the analysis by studying the association between thinness and mortality during the follow-up by using Cox-regression model with the follow-up time in days as the dependent variable. Mortality follow-up was available up to the end of the year 2001. All the analyses were carried out using the SAS statistical package. 21 We display the mortality data for whole follow-up as well as follow-up restricted only to those alive for at least 5 y, that is, the same data we used for the baseline analyses. During the whole follow-up period, there were 1756 deaths among men and 932 deaths among women.
Results
The baseline characteristics of the subjects by BMI category are presented in Table 1 . Thinness was more common among Thinness, socio-economic disadvantage, and health S Sarlio-Lähteenkorva et al women than among men; 1.8% of men and 5.9% of women were classified as thin. The mean age of thin subjects was lower than in the other weight groups. Thin women had higher educational level, and thin men were less often married or co-habiting. The data adjusted for age, area, and study year show that compared to their normal weight and overweight counterparts, thin men were more often daily smokers, reported less weekly exercise, less current employment, and more seldom lived with a spouse (Table 2 ). In addition, thin men had lower educational level than normal weight men and lower household income than overweight men. Thin men reported poorest perceived health; yet, they had the best metabolic profile including lowest systolic blood pressure, lowest total cholesterol, and highest HDL cholesterol level compared to both normal weight and overweight men.
Thin women were more often smokers and had better total cholesterol values than both normal weight and overweight women, and poorer perceived health and less weekly exercise than normal weight women. Compared to their overweight counterparts, thin women were more often living without a spouse and thin women also had better education, more often alcohol during the previous week, and had better metabolic profile including lower blood pressure and higher HDL cholesterol level. Table 3 shows the hazard ratios for the total mortality. Thin subjects had higher mortality than their normal weight counterparts for the whole follow-up period, even after controlling for age and metabolic profile. After adjusting for health behaviours, the results lost their statistical significance, and they remained nonsignificant after further adjustments for socio-economic disadvantage. Excluding the first 5 y of follow-up did not have any major effect on thin women's results, whereas thinness did no longer predict mortality among men when follow-up was restricted to only those alive for at least 5 y.
Discussion
This study shows that thin men are a socio-economically disadvantaged group engaged in adverse health behaviours. Moreover, thin men report poorer perceived health, despite having better metabolic indicators. Although we excluded serious fatal illness by removing subjects who had died within 5 y of data collection, prevalence of poor perceived health suggests that thin men have health problems. Poor socio-economic conditions are known to increase mortality and morbidity, 5 but we did not find significantly increased mortality after restricting the analysis to those who were alive at least 5 y. It may be possible that poor perceived health among thin men indicates more mental than physical problems. The baseline data were collected in a cross-section setting; so our data do not allow causal judgements; we can only suggest the potential pathways for socio-economic disadvantage among thin men. If women dislike thin men as Thinness, socio-economic disadvantage, and health S Sarlio-Lähteenkorva et al previously suggested, 22 selective mating might explain their lower likelihood of having a partner. Being unemployed may be a further handicap in the marriage market.
Previous studies suggest that unemployment may predict weight loss, 9 but it might also be possible that thin men are less likely to get employment than their heavier Thinness, socio-economic disadvantage, and health S Sarlio-Lähteenkorva et al counterparts.
If mental health problems are more common among thin men as previously suggested, 23 this may also explain our findings for socio-economic disadvantage among thin men. The results for thin women showed a different pattern. Thin women reported more smoking than other women and less physical activity than normal weight women. Thin women had also better metabolic profile than their obese counterparts. The prevalence of socio-economic disadvantage was similar to normal weight women. In contrast to thin men, we found increased mortality among thin women even when the first 5 y were excluded, suggesting that this finding is probably not due to the underlying fatal disease. Nevertheless, unlike recent findings, 4 our results became nonsignificant when health behaviours were added in the model, suggesting that adverse behaviour such as smoking partly explains increased mortality among women. We do not know whether thin women in our sample are using smoking as a weight control method but, however, our data underline the importance of healthy lifestyle in weight maintenance. Indeed, higher prevalence of adverse behaviours such as cigarette smoking and lack of leisure time exercise among thin subjects compared to their heavier counterparts is an alarming finding. Thinness among healthy subjects is usually seen as an unproblematic condition, and there are even social pressures for thinness, especially among women. Public health messages warning about dangers of obesity and weight gain should stress the importance of healthy lifestyle in weight maintenance, and refrain from giving the impression that thinness equals health. Thinness, socio-economic disadvantage, and health S Sarlio-Lähteenkorva et al
